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We. National Risearch Development 

^h^^'I^"?^ ^ S"^^'' Corporation. S 
bshed by Statute, of 1 TUney Street, W 1 
do hereby declare the inventibn, for wUch 
we pray that a patent may be granted to us. 

bv^h^fin'* P^''^"^y ^ and 

oy the following statement: 

This invention relates to the underground 
gasification of coal in systems in wff a 
gaseous medium such as air, or mixtuitss of 
air and steam and like oxidising ksm ^ 
^d through a substantially ^Kt^ 
g^ification channel formed within the ^ 
seam. In systems of this kind, the gasificaT 

S'.w"" "^^""^ ^ ^° "put shaft by 
Th^^f^" ^^""^ 2"'^''^ introduced and 

20 the combustible gases are coUected 

In such systems, as gasification proceeds 
It IS acromparued by subsidences or falls of 
the roof and by foaming or slagging Tthe 
roof and/or floor, the void left ^ die cmJ 
as It IS consumed being partiaUv, but not 
muformly or completely^. Wd i'n. In Z 
^ of a dipping seam, with which this 
Z« «f t more especiaUy concerned, the 
zone of gasification works upwards on 
«xount of the effect of convecti^ c^eiS^ 

i^J^'^°^,f^Si^^tioa channel, the roof 
bemg slowly destroyed. However one of 
^riS' '^<=^ties encountered is that, as 
gasification fjrocccds and the gasification 

It^t'J^^^^K^P''^ ^ prSortion of 
f^fnnK"* ^'^'^ introduced passes 
through the ash and debris coUecting LntiSe 

consequentiy by-passes the active reaction 

o?'!LTh"' r"^"' ""'y ^ upper p« 
of the channel. The result is that mucfi 

Se^hlX"'!"''^''' ^ °r the off- 
take shaft by the bypassing air and the 

{Price 2s. id.] 
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f^^ ^'t^i °^ said gas is converted 
mto sensible heat underground. During the 
passage of the hot gases to the sJrface 
where they are to be collected, loss of heat 
to the surrounding rocks occurs and. more- 
over, the off-take shaft is subjected to ex- 
tremely arduous conditions of service which 
shortens its life and also leads to undesired 
leakage or gas to the surface by the develon- 
ment of a system of cracks surroundins the 
pipe due to the excessive tempemui* 
Finally under the foregoing condition when 
the gases eventuaUy reach the surfece. 
utilisation on the spot becomes esse^ 
since otherwise the sensible heat is dissi- 
pated and such utilisation calls for the 
provision of more or less elaborate means 
^^^'^"pe at the off-take point and 
may be otherwise moonvenient 
. In an attempt to prevent the gaseous 
medium from by-passing the reaction zone, 
sand, cenient and like materials have bem 
uittoduced. through holes bored from the 
surfaa. into the void left by the gasification 
of the coal but it has been fouEd difficult 
by this method to ensure the even flow of 
^^rt=°^^ ^ *e furthermost 

Sed ^ ^ 

Th: object ot the jmssent invention is to 
a better degree of control of the 
actions durmg the gasification process and 
to this end, according to the mvenoon. the 

^T^'U °5 S^V» through the 

ash and debns which collects m theTower 
part of the gasification channel is prevented 
by ensuring that tiie said lower pit ^ Se 
c^el IS fined with water, the Q of 
7. Zj^?u^ «namtained at such a height as 

^n.,!i , coal and yet not high 

enough to quench the gasification proceS^ 
In canying the invention into eflfcct. in" 
the case of a dry seam, water may beS^ 
ately introduced into the gasification SSl 
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but more usually the desired result may be 
achieved in a simple manner by ensuring 
that the water usually present in the seam 
or in the surrounding strata is made to serve 
5 a useful purpose instead of being a nuisance 
and having to be pumped out The pre- 
ferred method is to arrange that the hori- 
zontal channel between the rising shafts 
and in which gasification is to be initiated 
10 in the seam is at the lowest part of the seam 
to be gasified. Gasification naturally works 
upwards as previously mentioned and at the 
same time the ash resulting from gasification 
tends to fall away from the burmng face to 
15 the bottom of the gasification channel. As 
gasification proceeds and the coal forming 
the roof of tiie channel is consumed the 
channel effectively deepens to a point where 
by-passing of air through the void com- 
20 mences. this being indicated by a fall in the 
quality of die gas. At tiiis point it is 
arranged to cease pumping out the naturally 
occurring water, and, if necessary, to add 
furtlier water so as to fill die void left by 
25 gasification and thus prevent by-passing. 

The invention will now be described with 
reference to the accompanying drawings 
which are purely diagrammatic and given 
solely by way of example. In tiie drawings 
30 ^ig. 1 is a vertical section across a dipping 
coal seam in which an underground gasifi- 
cation system has been established; 
_ Fig, 2 is a section on the line 11—11, 
Fig. U illustrating die condition of die 
35 system in the early stages of operation ; and 
^ Hg. 3 is a vi&w similar to Fig. 2 iUustrat- 
mg the same gasification system in later 
stages of operation. 
Referring to the drawings, the coal seam 
40 1 is a dipping seam extending obliquely 
downwards from ground level 2 through the 
surrounding earth 3. The gasification 
channel 4 extends through the seam 1 be- 
tween a shaft 5 serving for the introduction 
45 of the gaseous medium and a shaft 6 through 
which the products of gasification are taken 
off. It will be observed that the lower por- 
tions of the input and off-take shafts 5 and 
6 extend through the seam 1 foflowing the 
50 slope thereof. 

Extending through tiie input shaft 5 is a 
pipe-linc 7 (Figs. 2 and 3) including an 
electrically driven pump 7a used for ±e 
control of die level of water at the bottom 
55 of the system. In the case of a dry seam, 
water may be deliberately introduced 
tiuxtugh the pipe 7 and in the case where 
water naturally drains into the system, the 
pipe 7 may be used for the withdrawal of 
00 the surplus water. 

Extending tiirougb the off -take shaft 6 is 
a pipe 8 connected to any suitable form of 
hydrostatic head device by which the level 
of water in the channel 4 may be measured. 
65 One suitable method of measuring the level 



of water in the channel 4 consists in blowing 
air down die pipe 8 and noting the pressure 
necessary to cause the air to escape from die 
pipe by bubbhng du-ough the water. The 
dimensions of die pipe 7 being known, the 70 
depth of immersion may then be caJculated. 

Referring more particularly to Figs. 2 and 
3, in die early stages of the gasifying process 
the height of the gasification channel 4 is 
not substantially greater than the diameter 7^ 
of the original bore and but littie ash and 
debris is to be found on the floor of the said 
channel such ash and debris being indicated 
by 9, (Fig, 2). As gasification proceeds die 
coal forming die roof of die channel 4 is 80 
consumed so that the height of the said 
channel increases while considerable quan- 
tities of ash and debris collect on the floor 
of the channel as indicated by 9a (Fig. 3). 
Thus in tiie later stages of the gasification SO 
process, unless precautions are taken, much 
of the gaseous medium introduced through 
the shaft 5 will pass through the loose ash 
and debris 9a and by-pass the active gasi- 
fication zone at the upper part of the 90 
channel- 
In order to obviate this disadvantage, 
according to the present invention, the 
lower portion of the channel 4 is kept Qlbd 
with water the surface of whicii Is indicated 93 
at 10 (Fig. 3). If the system is too dry water 
is pumped in ilu:ough the pipe 7; if the 
quantity of water which drains m from the 
seam and surrounding strata is excessive the 
excess water is withdrawn through the said 100 
pipe 7. 

The water level is adjusted, so far as is 
practicable, so that the surface of the water 
is not exposed to direct radiation from the 
gasification zone but is partially or wholly 105 
obscured by the ash and debris. If the 
water level is allowed to rise too far, rapid 
evaporation will occur and the gasification 
zone win be quenched. On the other hand 
a limited amount of evaporation can serve 110 
die same purpose as die introduction of 
steam with the gasification medium when it 
is desired to raise the calorific value of ±e 
gas produced. 

What we claim is:— Ho 

1. A method of gasifying coal under- 
ground in a system comprising a substan- 
tially horizontal gasification channel extend- 
ing tiirough die coal seam, wherein the 
passage of the gaseous medium tiirough die 120 
ash and debris which coDects in the lower 
part of the gasification channel is prevented 

by ensuring tiiat tiie said lower part of die 
channel is filled widi water, die level of die 
water being maintained at such a height as 125 
to keep the gaseous medium in close contact 
with the coal being gasified and yet not close 
enough to quench the gasification process, 

2, A method of gasifying coal under- 



ground as claimed in Oaim 1 and applicable 

^ Vf^""^^ "^^ wherin water 

n«r. mtroduced into the lowlr 

part of the gasification channel. 
^X' J nifthod of gasifying coal under- 

tfa codtr' ' ^'^ ^PPli^'we 

to a coal seam where water w naturallv 

strata, wherein instead of pumping out afl 
iO the water the level of the water is controlled 
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to ensure that the gaseous medium is ktnt 

aT«;,„H ?/ S^^ifying coal under- 

^Z^^ ?Mbstantially as hereinbefore des- 

'° accomp^n^^g 15 

A. F. BURGESS. 
Chartered Patent Agent, 
Agent for Applicants. 



PROVISIONAL SPECTICATION. 

Improvements relating to the Underground Gasification of Coal. 



r^t ^"^^^ Research Development 
wfhiT^^i?''' ^ Corporation. S 

20 W 1 rfo^^'^'f TllneyWt, London, 
descnbed m the foUowing statement :- 



This invention relates to the undereround 
gasification of coal in systems in wWcH 

famous medimn such as air, or mixtiies of 
^3 an- and steam and like orddising S is 
passed through a substantially ^fa^r^nt^ 
^Jfication chamiel formed wiAin tbTcod 

cation channel may extend T)etween two 
bv'^hichif- ^ input shift 

.L^r 2^"' "^'li™ is introduced 
and the other as an off-take shaft from wwS 
the combustible gases are coUected ^e :n^ch 
5^stem IS disclosed in the co-pendhig PaS 
3o Apphcation 15989/49 (Serial No 674 082) 
to such systems as gasification proieds 
L rn^f°'°5^"i subsidences oFfalls of 
the roof and by foaming or slagging bf the 
roof and/or floor, the vdd left^^e cS? 
nnif^ consumed being partially; but no 

v^ri. with which this in- 

z^Tof'^^T ^'^y concerned, the 
zone of gasification works upwards on 
40 ^count of the effect of convection ^en,^ 

the roof of the gasification channel. How- 

hlT^^trl^ encounS 
-n fki • ^ S^ifi^tion proceeds, a consider- 

inttoduced passes throud^ the ash 
debns coUecting in the l^erla,? of Ae 
gaafication chamiel and conseKth' £ 
_ passes the active reaction zone.^ Ae resl 
55 IS that much or all of the potential h41? of 

Z^b^'^Zf --StS^intl 
sensiwe heat underground. Durins the 

80 ^Z. ^ collected, loss of heat to the 
80 suiromiding rocks occuus and. raorMva- 
the off-take shaft is su£^7o MfrS 

Its life and also leads to undesired leakage 



™ ^ ^'^ ^"^^'^^ *e developmem of 
fo °* surrounding the pipe due 65 

o the excessive temperature. FmaUy under 
4e foregoing conditions when the Ss 
ti^e sn^^h"^'" "tilisatioron 

p.»armSt^ote 
convenient. "^ciwise m- 

off^^-Jf^K**''' ^"'^ "'y the gasifi^tion 
hv ^- found dfficdt 80 

?he^',,'°^?°*^. tl-e even C of 

^s o^th.' "•^^'^ the furtiier^o^ 
rSted. """^ ''^'"'fit has 

ne object of tiie present invention is to 8.'5 
^.^^^ of control of the 

0 Sir.'nH"""« "^I- S^ifi^tion proc4 ^d 

Jas2.e^V.*="''*°8 invention' the 

?^ gaseous medium throueh the 

part of the gasification channel is prevent 
by ensuring tiiat the said low« p|?^of ^ 

to kSL^h^ mamtamed at such a height as 

^•th^h. t.^~"' contact 95 

m± the burmng coal and yet not cImc 

In gasification pi^c^?"' 

in carrying tiie mvention mto effect, in the 

case of a dry seam, water may bedelibCT 

ately mtroduced into die gasifici^tion Sa^^ ,na 

bvrt more usually the de^ resSt mayTi '"^ 

achieved m a sunple manner by ensimno 

tiiat die water usu£Uy present S^tT^ 

or in the surrounding mta is made to s^ 

a usrful purpose instead of being a n^S ia<5 

terred method is to ananae tiiat the 
^n^ channel betwee^e^risSj^h^afts'SS 
m which gasification is to be initiated in &e 

IS at the lowest part of Uie s^ ^ be no 
gaafied. Gasification naturally works up! 
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wards as previously mentioned and at the 
same time the ash resulting from gasification 
tends to fall away from the burning face 
to the bottom of the gasification channel. 
As gasification proceeds the channel widens 
to a point where by-passing of air through 
the void commences, this being indicated by 
a fall in the quality of the gas. At this 
point it is arranged to cease pumping out 
the naturally occurring water, and, if neces- . 
sary, to add further water so as to fill the 
void left by gasification and thus prevent by- 
passing. The level of water in the channel 
can be measured from the stuface of the 
ground by means of a hydrostatic head de- 



vice. TTbe water surface should be adjusted 
so that it is not exposed to direct radiation 
from the gasification zone but is partially or 
wholly obscured by the ash and debris. If 
the water level is allowed to rise too far 
rapid evaporation will occur and the gasifi- 
cation zone will be quenched. On the other 
hand a limited amount of evaporation can 
serve the same purpose as the introduction 
of steam with the gasification medium when 
it is deshed to raise the calorific value of 
the sas. 

A. F, BURGESS. 
Chartered Patent Agent. 
Agent for Applicants. 
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